In systemic actinomycosis, Actinomyces israelii may affect the eye by extension through the orbit (O'Brien and Leinfelder, 1935) and occasionally the salivary and lacrimal glands may be invaded by direct extension (Cope, 1938) . However, the fact that A. israelii can cause conjunctivitis or lacrimal canaliculitis with no generalized systemic invasion has been recognized by only a few investigators. This fact is emphasized when one sees no references to this primary localized infection in current medical bacteriology or mycology texts, manuals, and reviews (Wilson, and Miles, 1957; Dubos, 1958 ; Lewis et al., 1958; Conant et al., 1954; Rosebury, 1944) . Although Birge (1952) discussed the occurrence of Actinomyces bovis in lacrimal concretions, the confusion of nomenclature and the paucity of information characterizing isolates in ophthalmological literature do not permit one to know with certainty the etiologic agents involved. Awerbach (1903) , Griuter (1933) , Ruys (1935) , Hagedoorn (1940) , Moore (1952) , and Smith (1953) (Pine and Howell, 1956 Inoculum from each of the above tubes was streaked on casitone glucose agar plates which were incubated at 37 C in a 95 per cent nitrogen-5 per cent carbon dioxide atmosphere. Single microcolonies of each strain, such as those shown in figure 2A and B, were picked and transferred to casitone glucose broth medium. The pure cultures obtained were then restreaked a second time. Microcolonies were picked and transferred to casitone glucose broth. The resultant cultures were used to inoculate casitone glucose agar stab tubes for use as stock cultures. These pure cultures were studied by the methods previously described by Pine and Howell (1956) .
The relative growth under anaerobic and aerobic conditions was determined by inoculating casitone glucose agar slants with fixed amounts of inoculum and incubating with either a pyrogallolsodium carbonate seal or a sodium carbonate-M KH2PO4 seal. After 4 days of incubation the cells were washed off the slants, suspended in water to make a 10-ml suspension, and the optical density was read in a spectronic 20 colorimeter set at a wave length of 660 m,u. (Hazen and Little, 1958) . Four-to sixweek-old hamsters were inoculated intraperitoneally and intradermally with strains 699 and OS 131 and with two strains of A. israelii isolated from cases of human actinomycosis. Cultures grown in 5 ml of casitone glucose broth for 48 to 72 hr were centrifuged, and the sediment resuspended in 5 ml of sterile distilled water. The suspensions were homogenized and each animal was inoculated intraperitoneally with 0.5 ml and intradermally with 0.2 ml.
RESULTS
Depending on the medium used, strains 699 and OS 131 appeared as long filaments which fragmented into diphtheroid elements ( figure 1A and B); branching filaments ( figure 2A and B) ; or as coccobacillary and diphtheroid forms ( figure 3A and B figure 2A and B) . After 6 to 8 days, the colonies of both isolates became smooth, round, and convex ( figure 2C and D) . The and rhamnose supported a limited amount of growth. The greatest difference between the fermentative abilities of the two strains was shown by their relative activity on salicin. Salicin supported the maximal rate of growth of strain OS 131 whereas strain 699 did not grow on this glucoside.
The results of physiological experiments are given in table 2. Strain 699 formed propionic acid, whereas strain OS 131 formed no chromatographically detectable amounts of this acid. In two fermentations, strain 699 formed 3.1 and 3.8
Amoles of formic acid, 3.5 and 4.0 ,umoles of acetic acid, and 18.8 and 20.0,umoles of propionic acid per ml of 1 per cent glucose casitone broth. In one fermentation, strain OS 131 formed no propionic acid, and 4.4 and 4.8 ,moles of formic and acetic acids, respectively.
Typical actinomycosis with granule formation was not obtained in the hamsters inoculated with strains 699 and OS 131. However, encapsulated abscesses, which ruptured on the 7th day, formed in the skin as a result of the intradermal injec- Erikson, 1940; Suter, 1956; Pine and Howell, 1956; Hazen and Little, 1958) . The remaining characteristics reported for this genus, i. e., H2S formation, indole formation, and nitrate reduction, have been found to vary in the reports of different workers (Pine and Howell, 1956; Negroni and Bonfiglioli, 1939) .
The sugar fermentations with strains 699 and OS 131 were in general agreement with the results reported previously in which better growth was obtained with most strains of Actinomyces on glucose, maltose, and lactose (Pine and Howell, 1956 ). At present, however, sugar fermentations should serve only to characterize a given strain rather than distinguish species of Actinomyces. For example, in Bergey's Manual of Determinative Bacteriology, 7th Edition (Breed et al., 1957) it will be seen that mannitol is fermented by A. israelii but not by A. bovis. However, this sugar did not support significant growth of one strain of A. israelii isolated from a case of human cervico-facial actinomycosis (Pine and Howell, 1956) and was found to give variable results with strains of Actinomyces isolated from the human mouth (Ludwig and Sullivan, 1952) . Negroni (1938) Erikson, 1940; Negroni and Bonfiglioli, 1939) .
Several strains of Actinomyces studied previously fermented glucose with the formation of lactic, succinic, formic, and acetic acids (Pine and Howell, 1956 ). In the present study, strain OS 131 also formed lactic, formic, and acetic acids; succinic acid was not determined. However, strain 699 formed not only lactic, formic, acetic, but also propionic acid; succinic acid was not determined. The significance of the formation of propionic acid by strain 699 is not known. Enough strains of Actinomyces have not been described to determine if the formation of this acid warrants any special taxonomic consideration.
It is commonly recognized that typical actinomycosis with formation of clubbed sulfur granules seldom occurs as a result of animal inoculations with known strains of A. israelii (Rosebury, 1944) . However, Hazen and Little (1958) 
